MAINTENANCE
When frog muscles are immersed in frog plasma for about 1hr, very little increase in muscle Na content occurs (CAREY and CONWAY, 1954) . A similar finding on rat diaphragm muscles stored in dialysed human serum has been described by CREESE and NORTHOVER (1961) . The resting potential in muscle fibers of frogs (KERNAN, 1960) and rats (KERNAN, 1963) , measured in plasma instead of the normal saline solution, is in much better agreement with the potential value calculated from the internal K concentration.
In the present study, therefore, the relationship between changes in the membrane potential or those in the electrolyte content in muscles and the serum concentration has been studied by exposing rat muscles to Krebs' solution containing various concentrations of serum. The present paper is also concerned with changes in the electrolyte content produced by immersing muscles in different kinds of serum and by lowering temperature of the external solution. The effect of rat serum of various concentrations on intracellular Na and K concentrations of EDL muscles Figure 2 shows the results of analysis of muscles after immersion in saline and in 0.2-10% rat serum. The EDL muscles in 5-10% serum for 4 hrs showed a significant diminution in [Na]i and a considerable increase in [K] i as compared with the control muscles in saline solution. The serum was without action in concentrations of 0.2, 0.5 and 1%, although the effect was as a whole dependent on the serum concentration. The difference of cation concentration between the control muscles in saline and the companion muscles in 5-10% serum was greater in [K]i than in [Na]i (Fig. 2) . The effect of serum of different kinds of animals on intracellular Na and K concentration
In order to see whether or not the effect of maintaining [Na]i and [K]i in rat muscle is characteristic of the serum itself, EDL muscles were stored for 4hrs Krebs' solution containing 5% serum of some animals, and their Na and K contents were compared with those in the control muscles in saline. EDL muscles in serum of the rat, rabbit or cow also showed a smaller value of [Na] and a higher value of [K]i than those in the companion muscles in saline (Table 1) . A significant difference was seen in [Na]i and [K]i between the two muscle groups, indicating that the serums of rabbits and cows as well as that of rats are capable of maintaining [Na]i and [K]i in EDL muscles close to Na and K contents of fresh muscles. No significant difference was found in [Na] i between the control muscles in Fig. 4 , the addition of 5% serum also produced a slight increase in both the overshoot and the maximum rates of rise and fall of the action potential. in which b is Pna/Pk,the permeability constant of Na ions relative to that of K ions. If b is assumed as 0.015 (YONEMURA, 1967) , the calculated potentials would be 76.1mV for control muscles in saline solution and 78.1mV for muscles in serum. Consequently, the difference between the measured and calculated potentials was smaller in the serum-treated muscles than in the control ones, as was found previously (KERNAN, 1960 (KERNAN, , 1963 .
I wish to express my gratitude to Professor M. Sato (Second Department of Physiology , Kumamoto University Medical School) for his helpful advice throughout the experiment and in preparing the manuscript, and to Miss A. Hada for her faithful technical assistance . Thanks are also due to Drs. K. Yonemura and Y. Kowa for their helpful advice .
